The aim of the present study was to analyze the status of the American Tegumentary Leishmaniasis (ATL) in the state of Rio de Janeiro, from 2004 to 2013, through its spatiotemporal distribution. We also described variables considered relevant to the epidemiology of the disease, such as the clinical form, gender, ethnic group, age group, and progression of disease. This is a descriptive study, which used notified secondary data from the Brazilian Information System of Notifiable Diseases (SINAN), Ministry of Health, Brazil, regarding confirmed diagnoses. To help the calculation of coefficients of detection and mortality, we used population data from the Brazilian Institute of Geography and Statistics (IBGE). We analyzed 1,470 cases of ATL with the predominance of the cutaneous clinical form (1,292/87.89%). The data has also revealed seven deaths, a predominance of males (922/62.72%), and a higher incidence of ATL in the white ethnic group (731/49.72%). We observed a high incidence of ATL in the group of 20 -39 years old (477/32.44%). We concluded that there was a decrease in the number of ATL cases in the state of Rio de Janeiro, based on a coefficient of detection of 1.44/100.000 inhabitants in 2004 decreasing to 0.20/100.000 inhabitants in 2013. The localities with the highest occurrences of ATL were the metropolitan region (843 cases) and the municipality of Rio de Janeiro (740 cases). In 2005, the highest incidence of the disease was observed (351 cases) in the study. Among the variables selected to describe the epidemiology of the disease, the following categories: cutaneous clinical form, male patients, white ethnic group, and the age group of 20 -39 years old were more affected than the others.
INTRODUCTION
According to the World Health Organization, leishmaniasis is among the six most important parasitic infectious diseases, as it occurs in 88 countries that sum up a population of 12 million infected individuals.
There are approximately 1.3 million new cases each year, and 350 million people are at risk 1 .
The American Tegumentary Leishmaniasis (ATL) is a relevant zoonosis for the Brazilian health system and is on the list of neglected diseases that receive annually, through increasing government investments, around R$75 million "reais", the Brazilian currency (four "reais" corresponding to approximately one US dollar), for studies on new treatments. This disease affects poor and developing countries; 90-95% of the cases recorded occurred in Afghanistan, Algeria, Brazil, Colombia, Bolivia, Iran, Peru, and Syria 1, 2 .
The disease is a public health problem in Brazil, as well as in several other countries, presents cutaneous (localized, disseminated, relapsing or diffuse) and mucosal forms (late, concomitant, contiguous, primary, or undetermined). ATL mutilates and disables people, leading to profound psychosocial consequences. Mucosal lesions can be lethal due to complications resulting from secondary infections, usually in the upper respiratory tract 3, 4, 5, 6 .
In Brazil, cases of leishmaniasis have been notified in all the states, with an average occurrence of 26,000 cases/year from 2000 to 2009. In 2010, there was a slight decrease, with 21,981 cases. The Northeastern region was the most representative, with 40.54% of the cases, followed by the Northern (32.34%), Midwestern (14.39%), Southeastern (11.05%), and Southern regions (1.15%) 7, 8 .
In 1915, d'Utra & Silva 9 made the first description of the disease in .
In a country where the occurrence of ATL has been increasing year after year, the state of Rio de Janeiro, on the contrary, has drastically reduced the number of cases of the disease 8 . Therefore, the present study is the first step to inform researchers on the situation, so that they can acknowledge the effects of the control measures implemented in the state and create strategies for other localities in Brazil.
The aim of the present study was to analyze the status of ATL in the state of Rio de Janeiro, from 2004 to 2013, through its spatiotemporal distribution. We also described variables considered relevant to the epidemiology of the disease such as the clinical form, gender, ethnic group, age group, and progression of disease.
We decided to describe the epidemiological variables of ATL to contribute to the monitoring of this disease and to make the epidemiological surveillance stronger to characterize the tendencies and the magnitude of the disease. . This is a descriptive study, which used notified secondary data from the Brazilian Information System of Notifiable Diseases (SINAN), Ministry of Health, Brazil, regarding confirmed diagnoses, in the period from 2004 to 2013. SINAN is a system supplied mainly by disease notifications that compose the Brazilian list of compulsorily notifiable diseases. Its main goal is to collect, transmit, and disseminate data generated on a regular basis by the Epidemiological Surveillance System at three governmental levels, through a computer network. Therefore, SINAN sets the ground for the investigation process and analysis of information on the epidemiological surveillance of compulsorily notifiable diseases 8 .
MATERIAL AND METHODS
The system enables the use of information at multiple levels, from Municipal Health Care Units (ambulatory, medical centers, and hospitals) to the State Health Secretariat, reporting cases to the Ministry of Health. The data entry occurs through the filling of standardized forms by health professionals: the Individual Notification Form (suspicious of occurrence of a health problem of compulsory notification) and the Individual Investigation Form (specific investigation protocol for each type of disease). The system information is available for the Department of Integrated Health System (DATASUS), with access through the software TABNET (tabnet.datasus.gov.br/tabnet/tabdescr.htm). It aims at meeting the needs of managers, scholars, and people interested on health issues, who intend to obtain and analyze rapidly and objectively the data of the entire Integrated Health System, including SINAN. TABNET allows the crossing of several variables, as it is the user who defines the content according to the user interests. This software allows selecting and organizing data according to the aim of the research. It also allows associating tables with maps, enabling a spatial visualization and assessment of the information. The data available are periodically updated 8 .
The present study used the information available at TABNET, organized per region of the state, to describe the quantitative profile and the epidemiological variables of the disease. This information comprised local notification and characteristics: clinical (clinical form), demographic data (gender, detailed age group, and ethnic group), and progression of disease (death), which we considered more relevant among the variables available.
We used census and estimated data on the population of the state of Rio de Janeiro from 2004 to 2013, available at the demographic database of the Brazilian Institute of Geography and Statistics, to help the calculation of detection and mortality rates 18 . Among the clinical forms of ATL observed during the study period, the cutaneous form predominated with 1,292 cases (87.89%), followed by the mucosal form with 174 cases (11.83%), and by non-classified forms with four cases (0.27%). There was a reduction of 86.46% in the number of cases of the cutaneous form (from 1.25/100,000 inhabitants in 2004 to 0.13/100,000 inhabitants in 2013) and of 75.0% in the number of cases of the mucosal form (from 0.18/100,000 inhabitants in 2004 to 0.04/100,000 inhabitants in 2013). The number of deaths per clinical form was more strongly related to the cutaneous form, with six cases (0.40%; 0.03/100,000 inhabitants).
RESULTS

In
Males were more affected than females, with 922 (62.72%) and 548 cases (37.27%), respectively. There was a reduction of 82.09% in the number of cases in males (from 0.87/100,000 inhabitants in 2004 to 0.14/100,000 inhabitants in 2013) and 89.69% in the number of cases in females (from 0.57/100,000 inhabitants in 2004 to 0.05/100,000 inhabitants in 2013). Among males, deaths were more frequent, with five cases (0.34%; 0.03/100,000 inhabitants).
The age group of 20-39 years old was the most affected, with 477 cases (32.44%), followed by the age group of 40-59 years, with 465 cases (31.63%), and the age group of 10-19 years, with 198 cases (13.46%). The age group that underwent the steepest reduction of disease, during the study period, is not among the most affected by the disease (1-9 years old). This group showed a decrease of 93.75% (from 0.10/100,000 inhabitants in 2004 to 0.00/100,000 inhabitants in 2013), followed by the age group of 10-19 years, with a decrease of 90.0% (from 0.26/100,000 inhabitants in 2004 to 0.02/100,000 inhabitants in 2013). The highest number of deaths occurred in the age group >70 years old, with three cases reported (0.20%; 0.01/100,000 inhabitants).
The white ethnic group was the most affected during the study The number of deaths was higher in the white ethnic group, with four cases (0.27%; 0.02/100,000 inhabitants).
To assess the distribution of ATL cases per region of the state, we present the variables analyzed in Table 2 , and data on the detection rate, years with higher occurrences, the most affected municipalities, and municipalities without notification of the disease in Table 3 . We also present the coefficient of detection of each municipality where the disease was notified in Table 4 . The Metropolitan region showed the highest number of cases in the study period (843/57.34%), represented in this study by the municipality of Rio de Janeiro, which concentrated most notified cases (740/87.78%).
DISCUSSION
The lower incidence of the mucosal form of ATL can be explained by its post-cutaneous origin, which compromises only 3% of the infected individuals with the cutaneous form, and can manifest concomitantly or even a few decades later 4, 20, 21 . Curti et al. 22 and Zea et al. 23 observed previous cutaneous lesions in patients with the mucosal form of ATL.
We did not find in the literature information on the association of the clinical form of ATL and the occurrence of deaths. We did find, though, studies that related deaths to the toxicity of the medication, quality of the medical service, and secondary infections, among other causes 4, 24, 25 . The higher number of deaths, in the age group above 70 years old, could be assigned to the cardiotoxic action of the first-choice drugs: pentavalent antimony compounds. Some authors reported that elderly people with comorbidities were the most susceptible to the side effects of the drug and the complications of the disease. A prolonged administration can frequently lead to the development of heart conditions in elderly people 26, 27, 28 . Data from the Ministry of Health informed that males represented 74% of ATL cases in the country, in a study carried out from 1980 to 2005. Several studies confirmed that everyday tasks carried out by males close to forests or their incursion into forests to look for firewood, hunt, fish or to engage in other activities are the factors that contribute to a greater male predisposition to this zoonosis 29, 30, 31, 32, 33 .
Several authors reported the age group of 20-59 years old as the most affected by the disease and justified it claiming that this is age group of adult people that go to work 22, 32, 34, 35, 36, 37 . The lower occurrence of ATL in population extremes, such as children and people over 60 years old, is explained by the lower transmission of infection in peridomestic or domestic environments, as the daily activities of those age groups are more concentrated in the household 38, 39, 40, 41 .
We found little information in the literature to justify the higher incidence of the disease in the white ethnic group, which was observed in most investigations 25, 42, 43 . However, data from the Inter-Union Department of Statistics and Socio-Economical Studies, in the manuscript entitled "Racial inequality in labor market" reported the occurrence of 16.1% of infection in white and 17.5% in black people exercising agricultural and livestock raising activities, in a universe of 91,298,042 white and 10,554.336 black Brazilian residents in that year 44, 45 . Oliveira et al. 46 reported that in a workforce of 22,218,280 white and 3,636,821 black residents in Brazil, 8.7% and 20.4%, respectively, reported working in agricultural, livestock raising, and extractive activities. IBGE data reported that among 190,755,799 million inhabitants in Brazil in 2010, out of which 91,000,000 million were classified as white and 15,000,000 million as black, 10,829,000 white and 2,160,000 black inhabitants lived in rural areas 47 . As leishmaniasis is more frequent in those who live close to forests, we believe to see in those statistics a higher occurrence of leishmaniasis according to ethnic groups.
Kawa & Sabroza 48 reported that the higher number of ATL cases The Brazilian Information System of Notifiable Diseases plays an important role as a source of health information in the country. However, the system may be not entirely accurate to determine the occurrence of ATL in the state, mainly due to sub-notification, incorrect diagnoses, and unapparent forms of the disease.
The present study listed some problems concerning the data available at TABNET (DATASUS), such as incomplete notifications, typos, and imprecise records. Despite those problems, the software is excellent, as it allows researchers to carry out investigations at reduced costs using computers, population-based studies at a national scope, with great easiness and agility to access health/epidemiological information.
We conclude that there was a decrease in the number of cases of the American tegumentary leishmaniasis in the state of Rio de Janeiro, based on a reduction of the coefficient of detection from 1.44/100,000 inhabitants in 2004 to 0.20/100,000 in 2013. Regarding the spatiotemporal distribution, the study showed that the metropolitan region (843 cases) and the municipality of Rio de Janeiro (740 cases) were the localities with the highest occurrence of ATL in the study period. In 2005, the highest incidence (351 cases) of the disease was observed. Regarding the variables chosen to describe the epidemiology of the disease in the state, we observed that the cutaneous clinical form, males, the white ethnic group, and the age group of 20-39 years old are the most susceptible to develop the disease.
Epidemiological studies such as ours are important, as they help the health professionals and researchers to improve their studies, making them question the real situation of the disease, and contributing to the planning of control strategies and the establishment of public health governmental policies.
